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(54) Drug eluting stent 

(57) A drug eluting intravascular stent comprising: 

(a) a-generally cylindrical stent body; 

(b) a solid composite of a polymer and a therapeutic 
substance in an adherent layer on the stent body; 
and 

(c) fibrin in an adherent layer on the composite. 



This may be prepared by the steps of: 

(a) providing a generally cylindrical stent body; 

(b) forming on said stent body a layer of a solid com- 
posite of polymer and therapeutic substance;' and 

(c) forming over said composite a layer of fibrin. 
Such stents may be used in combatting restenosis. 
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. navmg anti-lhrombosis ana anti-restenosis properties and their production 

Restenosis is the reclosure ol a peripheral or coronary artery following trauma to that artery caused bv effort* to 

of the artery, ror these angioplasty procedures, restenosis occurs at a rate of about 20-50% dependino on£22!? 
vesse, .ooaton, lesion length and a number o, other morphobgica, and Cinica. d^£2^?£££Z£ 

peripheTaltlsTe P teTeTVT TOS !f' me ' a " iC imravascular slents have >een P a <~ly implanted in coronary or 
is StaZS rt , 1 1 15 tyP,Ca " y ' nSerted by Cathe,er int0 a vasculaf lu ^n and expanded into contact with the 
diseased portion of the arterial wall, thereby providing mechanical support for the lumen. However h^s been^ ound 

2£STn" Sl " Wi ' h SUCh S,emS " P ' aCe **>> the slenl can — -ndesiraS £i thrombosis To 

:s:sc mte ' persons receivin9 s,ems a,so receive eM sys,emic ~ 

« f .p/n,^ 68 , 8 ' eS,e "° Sis problem ' il has been P ro P°sed to provide stents which are seeded with endothelial cells 
in! ' a, ' 0n ~ : 1347 ' 1353 (19a9 »- As b V Dichek a < at", sheep endothelial ce.b S h2 

aSvaTor Z STTf'T f ^ baCteria ' or human tissue type plasminogen 

tobedZr rt Ll ° nl ° Sta,n,ess sleel slenls and 9rown until the s.en.s were covered. The cells were therefore^ 

WO 9V 12 ; anVwO S, SnT 5 * T? ^ *° ^ ""^ * 9 in P^SE 
snLirrohL, « . 90/1 , 3332 ' ln th0Se applications, .t .s suggested that antiplatelet agents, anticoagulant agents 
reduce S ' f^"™ 1 ^ a ^ antimetabolic agents and other drugs could be suppfe in ten s to 
a^ be used reS,en ° SiS ' ^ SUCh 35 " itfiC ° Xida -leaTg a^ Jd 

in JlltTf L 9 ' 3 " 3rt ' " h3S bSen n0tSd that fibrin can be used 10 P roduce a biocompatible surface For examcle 
■n an art cle by Soldan, e. a,., -Bioartificial Polymeric. Materials Obtained from Blends of Synthetic Potymers wS rt n 

^^ed ^ro^in^r ^'r 1 ° r9anS ' H N °- 5 ' 1991 ' P^-,haneiscombine7rhSno 
^nf«f, , 5 7 , th6n made lnt ° Vascular 9 fa,ts ' ^2 tests of the vascular grafts reported in the 

Tp T^T ZT* ,hal ' he fibriR ,aCililaled ,isSUe ^« rapidly degraded £3 A.2 
EP-A-366564 (Terumo Kabushiki Kaisha) discloses a medical device such as an artificial blood veM^tSSr '» B ? 

ooe i'c a 6m rt a ° r9an ' S made fr ° m 3 P °' ymeriZed Pr0,ein Such as fibrin - T "e fibrin is Sl^SfiS^ 
bogenic and fssue compatible and promotes the uniform propagation of cel.s that regenerate the intima Z in^n 

t 8 6 y s; s e d a o 0 rr B,o,ized p r ers ,or cardi ° va — * rs* s P p: 

thJS , V WerS made by miXing SyntheliC polymers with fibrin °9 e " and cross-linking them wrth 

^vSss srr: and r n,ima (orma,ion as ,he ,ibrin biodeQrades - - - -Ksxs 

fq?? th J 1 . ma ' Ex P erimenls ". Th ° r acic Cardiovascular Surgeon, Vol. 30, No 4 pp 215-22 

StESr''! Sea T 9 °' VaSCU ' ar 9raf,S ^ fibrin ' 10 EP - A " ' 6624S (^'responding to isSN 
Ub/079222) it ,s disclosed that the problem of restenosis can be addressed by the use of fibrin in an intravascular stent 

woT^lowrt 0 f^fr 10 Pr ° Vide 3 fibfin ' baSed S,8nl " WhiCh ,he SIent als ° ba ^ a ** ££££££ 
T 10 bede " Vered local, V to the si,e °< a potential restenosis and then elute over a per iod of days tc t ea 
the blood vessel ,n the mftial stages ol restenosis and thereby prevent or limit restenosis * 

Fihnn^T 7 nal S ' ent COmprisin 9 fibrin can P ravWe 3 suitable device to administer drugs for treatment of restenosis 
abovp „ o h I ° CCU T n9 biOabS0rbable P°'ymer of fibrinogen that arises during blood coagulation As seTforth 
^ f 6 Sit8 °' ,rea,ment PfOVide 3 readi 'y ,olefated - bioabsomable surface which will in S 
estenn . man ? e 7 ^ hea ' in9 meChanism and feduce ,he P ros P ect <°<*° hflmal hyperplast tha cluse 
A sionZ ^ a ' adminiSt ,: ation of dru 9 s via «ne fibrin matrix of the stent can further reduce the prospec of res \Z s 

jsz a s r;r ,s re9ard however ,s how to prwide a ^^"v « —n, 0 , p a ^jst. 

h„ n!n h3 H S b ! 6n f ° Und that ,hiS may be accom P ,ished w i'h°"l atlecting the strength of the overall fibrin stent structure 

1 a s'eZd 0 , St6n |' ^r a K byer inC ° rP ° ra,in9 * ^ and ' h8 th6fa P eUtic Subslance and '^en JZ£Efi£ 
w,th a second layer including fibnn. and which consequently includes little or none of the therapeutic agent 

Thus viewed from one aspect the invention provides a drug elu.ing intravascular stent comprising (a) a qenerallv 

boov and f Tf I ^ HH° lid C ° mP0S,te °' 3 P °' ymer a0d 3 ,h6rapeUtic Substance in an adhe P rennayer on the stem 
body, and (c) fibrin in an adherent layer on the composite. 
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H torn , M. aspacl, M in..™™ also pari*. » m— * *>**>> f ' •»*""' °T 
Bv ttemeth-S drugs such as glucocorticoids (e.g. dsxamethasone, belamethasone). hepann hirudin, tocopherol, 

SSSSSsSsSSSsssss 

30 layers ot fibrin and therapeutic substance. —.-..tatinn 
Fibrin is a naturally occurring polymer of fibnnogen that arses during blood Wj*"- 

hTgh proLtysis by\hrombin. An action peptide, fibrinopeptide A 

* Sn^SLwdng by factor^,, Factor X ^ ? 

cross-links the GAMMA chains ol fibrin by transglutaminase activity. «^ JPSUBN J^MMA gi y ) 
cross-links The ALPHA chains of fibrin also may be secondanly cross-linked by transamidation. 
"."I Cots are naturally subject to fibrinolysis as part o, the body's repa ^J^jfSS n 

me JbSn an thrombin used to make fibrin in the present invention are from the same animal or human spec „ a 
£X3Z£L o. tbe present invention w„l be ^0^0" S£ 2 

or fibrinogen) is contacted with a fibrinogen solution and with a thrombin solution. The result is a f.bnn layer formea y 
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ivenLn meth0 ° S ^ by **" SKi " ed in the art for mato 9 and '«"** fibrin may be used in the present 

a preferred concentration o) calcium ions between 0.02 and 0 2 M 
5 olovinllM^h ^ k " '* M coagulation protein in the fibrin should be neutralized before em 
irSa Z T h °k PreS8m inVen,i ° n " ° rd9r ,0 Pfevent d0ttin 9 * the fibrin interface with bSd af e s ent 
Znd or h^' S r , aC °° mpliShed ' ,or exam P le ' "V treating the fibrin with irreversible coagulationThib to ctn 

rnZ • f Bioan.fic.al Polymenc Materials Obtained from Blends of Synthetic Polymers with Fibrin and 

Collagen' in International Journal of Artificial Organs Vol 14 No 5 1991 could hp «n« u =H n . ^ u 

L„T,1 2" ? u ' 9 lnt ° ,he reSU " in9 P*****™* solution a crystalline, particulate material like salt or 
IZ T "? S k ' n SOlVem; CaS,in9 the S0lu,i0n wi,h P articulate Serial into a thin film and men apply! a 
oo ous sh f° ' S J£ a l Watef ' 10 diSSO ' Ve and remove the P ar,icula,e thereby leaving a^tS. 

o, luton" 

° ,1, * ! fibrinogen to the surface of the sheet to establish a fibrin matrix that occJtabdhtt? 

SSe^^^^ 

havinTessen,^ I" fib " n ^ * by md ' din9 pr0CesseS ' For exam P |e ' 1,16 «*> be formed into a stent 

SiSSSST!!^ ,S W ° Und ^ 3 Wir6 ' ' he St6nt made With fibfin Can be *«* -to the desired 

d^i^H" 454 ? 36 (MU " 6r 8 ' al ) ' 3 dePSe fibrin c ° m P°^°" is disclosed which can be a bioabsorbable matrix for 

treatment of restenosis are disclosed in international patent application WO 91/12779 Useful dr, „, f „! . , , 

SSSS *Z 2?-°T n r rporated in lhe ,ibrin and used in 

anticoagulant drugs, antiplatelet drugs, antimetabolite drugs, anti-inflammatory drugs and antimitotic druos Further 
thp «. »• rK 9 m,croca P sules . t^ating the fibrinogen with thrombin and mechanically comoressina 
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without the use of microcapsules by adding the drug directly to the fibrin followed by compression of the fibnn into a 
sufficiently dense matrix that a desired elution rate for the drug is achieved. In yet another method for incorporating 
drugs which allows the drug to elute at a controlled rate, a solution which includes a solvent, a polymer dissolved in the 
solvent and a therapeutic drug dispersed in the solvent is applied to the structural elements of the stent and then the 
solvent is evaporated. Fibrin can then be added over the coated structural elements in an adherent layer. The mcluscn 
of a polymer in intimate contact with a drug on the underlying stent structure allows the drug to be retained on the stent 
in a resilient matrix during expansion of the stent and also slows the administration of drug following implantation. The 
method can be applied whether the stent has a metallic or polymeric surface. The method is also an extremely simple 
method since it can be applied by simply immersing the stent into the solution or by spraying the solution onto the stent. 
The amount of drug to be included on the stent can be readily controlled by applying multiple thin coats of the solution 
while allowing it to dry between coats. The overall coating should be thin enough so that it will not significantly increase 
the profile of the stent for intravascular delivery by catheter. It is therefore preferably less than about 50.8 urn (0.002 
inch) thick and most preferably less than 25.4 urn (0.001 inch) thick. The adhesion of the coating and the rate at which 
the drug is delivered can be controlled by the selection of an appropriate bioabsorbable or biostable polymer and by the 
ratio of drug to polymer in the solution. By this method, drugs such as glucocorticoids (e.g. dexamethasone, betameth- 
asone) heparin, hirudin, tocopherol, angiopeptin, aspirin. ACE inhibitors, growth factors, oligonucleot.des, and, more 
generally antiplatelet agents, anticoagulant agents, antimitotic agents, antioxidants, antimetabolite agents, and anti-m- 
flammatory agents can be applied to a stent, retained on a stent during expansion of the stent and elute the drug at a 
controlled rate The release rate can be further controlled by varying the ratio of drug to polymer in the multiple layers. 
For example a higher drug-to-polymer ratio in the outer layers than in the inner layers would result in a higher early 
dose which would decrease over time. Examples of some suitable combinations of polymer, solvent and therapeutic 
substance are set forth in Table 1 below. 



TABLE 1 



POLYMER 


SOLVENT 


THERAPEUTIC 
SUBSTANCE 


poly(L-lactic acid) 
poly(lactic acid-co-gtycolic acid) 
poiyether urethane 
silicone adhesive 

poly(hydroxybutyrate-co-hydroxyvalerate) 


chloroform 
acetone 

N-methyl pyrroiidone 
xylene 

dichloromethane 


dexamethasone 
dexamethasone 
tocopherol (vitamin E) 
dexamethasone phosphate 
aspirin 
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The polymer used can be a bioabsorbable or biostable polymer. Suitable bioabsorbable polymers include poly(L-lact.c 
acid) poly(lactide-co-glycolide) and poly (hydroxybutyrate-co-valerate). Suitable biostable polymers include silicones, 
polyurethanes, polyesters, vinyl homopolymers and copolymers, acrylate homopolymers and copolymers, polyethers 
and cellulosics A typical ratio of drug to dissolved polymer in the solution can vary widely (e.g. in the range of 10:1 to 
1:100). The fibrin is applied by molding a polymerization mixture of fibrinogen and thrombin onto the composite as 
described herein. 

In another embodiment of the invention, the coating of polymer and drug on the stent is achieved by forming a first 
fibrin layer on the stent body which incorporates the therapeutic substance and then applying a second layer of fibrin. 
One way this may be accomplished is by applying fibrinogen and thrombin to the stent; while the fibrin layer is polym- 
erizing applying a layer of a therapeutic substance to the polymerizing fibrin layer; and then overcoating the therapeutic 
substance and fibrin with a second fibrin layer. According to this method the amount of therapeutic substance to be 
delivered by the stent can be controlled by employing multiple layers of fibrin and therapeutic substance. For example 
to incorporate dexamethasone into a stent the stent body is first wetted with a fibrinogen solution (e.g. 5 mg/ml) and 
then wetted with a thrombin solution (e.g. 1 2 NIH units/ml) in order to form fibrin on the stent surface. After 2-3 minutes, 
while the surface is still tacky, apply a known concentration of dexamethasone powder to the tacky fibrin. This can be 
accomplished by any number of methods, including rolling or spraying the powder onto the fibrin. After about 5 minutes 
at room temperature, the dexamethasone<oated stent is ready to be coated with the second layer ol fibrin. This can 
be accomplished in a mold as described below. In yet another way this embodiment of the invention can be carried out 
a water dispersible (or soluble) therapeutic substance is dispersed in the fibrinogen solution and this soluuon is applied 
to a stent body. Thrombin is added to polymerize the fibrinogen on the stent body and thereby produce a fibrin with a 
therapeutic substance incorporated in the fibrin matrix. The first fibrin layer can then be provided with the second fibrin 

C ° at The term -stent' herein means any device which when placed into contact with a site in the wall of a lumen to be 
treated, will also place fibrin at the lumen wall and retain it at the lumen wall. This can include especially devices delivered 
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percutaneous* to treat coronary artery occlusions and to seal dissections or aneurysms of splenic carotid iliac and 

apphed or the stent can be a composrte of fibrin intermixed with a polymer. For example, a deformable metal wire stent 
ie oolm D T , d R K . US - A - 4336062 < Wikl ° r > «* •» -ted with fibrin as set forth above in one o moTccl s 
™.2T? ? m °" meta ' ' rameWOrk by app,iCati0n °' 3 ,ibrin °9 en soluti ° n and a «*«on of a So- 

m ' " T** "* " aKaChed fibnn Pr8,0rm SUCh 35 an enCi ' C,in 9 film ° f fibri " as s forth 
ba^n l a ? w f I 6 in US - A - 4S4S736 « al.)). The stent and fibrin cou.d then be placed onto the 

balloon a, a dtstal end of a balloon catheter and delved by conventional percutaneous means (e g as in an anobolstv 
procedure) to .he she of the restriction or closure to be treated where i, would then be expanded tZ con^wimThe 

inlLceT, 7 ?T T ? a "T- Cathe,er ^ th9n b9 WithdfaWn ' l6aVin 9 the fib ™ "»* °< «he pWb^ 

rea .2 I T ' * S ' en ' ^ there '° re Pr ° Vide ^ 3 SUp P° rtin 9 s,ruc,ure <° r »» '^en at the site of 
treatment and also a structure supporting the secure placement of fibrin at the lumen wall 

in wrS ' nVent ' 0n "° W ^ deSCribed ' Urther by W3y ° f eXamP ' e and With f8,erence to ,he ^ompanying drawings 



p?esenfinvenfon; ti0nal ^ °' " ba,i °° n C3theter * mela " iC "~* indUding 3 ^ accordin 9 ,0 the 

Sentii 3 " e ' 8Vati0nal ° f 9 ba "°° n Cath6ter W " h 3 meta " iC S,em inC ' Udin9 3 fibrin ,ilm accordin 9 <° present 
Fig. 3 is an elevational view of a polymeric stent incorporating fibrin according to the present invention; 

Figs. 4-1 0 illustrate a method of making a stent according to the present invention (Fig. 4 is an elevational view of 
ss a stent and rigid tube into which the stent is inserted, eievanonai view of 

Fig. 5 is an elevational view of the tube ol Fig. 4 into which a catheter balloon is inserted, 

Fig. 6 is a partial sectional view of the tube of Fig. 5 with included stent and catheter. 

Fig. 7 is a partial sectional view of the tube of Fig. S to which fibrin has been added, 

Fig. 8 is a partial sectional view of the tube of Fig. 7 in which the balloon has been expanded, 

Fig. 9 is an elevational view ol the resulting stent being removed from the tube of Fig. 8, and 

Fig. 10 is an elevational view of the completed stent mounted on the balloon of a catheter); 

Fig. 11 is a top plan view of a multi-cavity mold for making a stent according to the invention; 

Fig. 1 2 is an elevational view of the mold of Fig. 11; 

Fig. 13 is an elevational view of the mold of Fig. 12 with the top mold halves removed; and 
Fig. 1 4 is a flowchart of a process for making a fibrin stent using the multi-cavity mold of Figs. 1 1 and 1 2. 

'the 1 !Hr h n e f -! h , e in eSCripti ?T ' hal ,0 " 0WS iS C ° nCemed Priman ' y Wi,h ,ibrin COatin 9' « wi " be «»lised that the stent used in 
2!Z n *T P r e t r " may b9 pr8 - COated Wi,h 3 PCynier/therapeutic agent composite as described above or 
may be coated as described first with a fibrin/therapeutic agent composite and subsequent with fibrin 

10 has faZ^lT^T 9 fTS^' " ^ 1 * Sh ° Wn 3 S,em ln P ' ace 0n a bal, °° n calheler - A «*«heter 
fibrin 1 T,k Up ° n c Wh,ch a s,em 20 has been P' a ced, the stent 20 having a deformable metal portion 22 and a 

™ a, IT" % 2 Sh ° WS an a ' lernaliVe Sten * 30 ln M a ,ibrin ,ilm 32 has bee " a <^° <° 'he undedying 

the film 3 .0*7,™ Y f ^ " k 'r-? S ' ent 30 bV e ' 9 ' WfaPPin9 the ,Nm 32 ar0Und lhe 34 anb 

55 ™, , , T 34 ( ' 8 ' th8 " lm iS USUa " y SU,ficien "y tack y 10 adhere i,se " 10 < he f^mework but an adhesive 

materia could also be used if needed) so ma. the film 32 will s^yo. the balloon 36 and framework 34 until it is delt ed 

^3 en 30 toTeTeS ^ * °™ *" ta ~ k 34 With <° ldS 0r * ' ba « «ow 

the stent 30 to be read.ly expanded into contact with the wall of the lumen to be treated 

Also, lor example, a self-expanding stent of resilient polymeric material such as that disclosed in internalional patent 



6 



EP 0 701 802 A1 



10 



15 



20 



25 



Plication WO 91/12779 could be used in which fibrin is coaled onto the stent or incorporated within the polymeric 

=;=■======= 

. ■ -i- ;« i ic a mQ9pQ7 fHuin II will be apparen to those skilled in the art mat omer 

the balloon 60 and tube 55. The balloon 60 is then deflated and removed from the tube 55. The resulting fibrin sienwu 
LludHe sZ 50 embedded in a veo; thin elastic film o. fibrin 65. The fibrin stent 70 may then be removed from the 

an„cC an s such as heparin; to further. facile crosslink by incubation a. body temperature un, b,olo ,c bufle 
such as a solution of blood serum buffered by 4-(2-Hydroxyethyl)-l-pipera Z ineethanesulfon,c add (HEPES o £ add 
o olasticTzers such as glycerol The resulting fibrin stent can then be placed over a balloon, and secured onto the balloon 
^SSSX "ent 'can then be delivered transluminal and expanded into place in the body lumen by conventual 

^Cferably heparin is incorporated into the stent prior to imputation in an amount effects to prevent' or Hmit 
thrombost For example, the fibrin stent can be immersed in a solution of E^SSSS 

concentration ol the heparin solution and the concentration ol heparin desired ,n the fibnn. Howeve r preferab y, in a 

or a st n, without a mell structure, it may be desirable to form supporting elements from elas.m or elas tnVnb .n/co la- 
en^bTonectinasreplacementstorthemetalsuppohinge 
to the exterior of the fibrin tube immediately prior to placing it into the blood vessel ,n order to .mprove its adhesion 

X mS C aTdlher method .or making the fibrin stent, the fibrin can be polymerized in a 1 ^m^^ m that 
r- a -.o Tk« ™ih mn ie a thrAP niece mold consist nq o first and second mold halves "lUl, anu 
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removed following the molding 006^^0 n^l ! V 9 ' 12 a,,er the ™' d ^ 101. 102 have been 

Now referrino also •« ? p . era,lort P,ns 1 1 7a " e are shown surrounded by the molded fibrin 1 21 a-e 

masrino hMaa torn r™ m rh,™lf. ! . X»n09in mMui. ™ih mrombio 130 « ma* by 

natively, immediately after S i^^^^l'Si 1 ? °' *? ^ 10 ° ^ ^ *° CUre Alt - 
solu.ion. After crossHnking the pre^ol uo undPro I ' V™*™ 140 C3n be imm9rsed in a he P a ™ 

wh,ch pressure 155 is Z^Zilm^uZ SF - r^"?" " 9 °' 3 ^ m0,d 150 in 
polycarbonate tube and L preto ™2 can be p Z ove r i T» 7 f ^ eXamP ' e ' ""*> ™ be a 

balloon is then slowly inflated cau'ng me p^Lrm S,o b !Lj T °' \ ^ 3nd if1t0 me tube - Th * 

expansion and pressure on the fibrin is t^rS i T °,t P 393 ' nSt the *** °' ,he tUbe The e » ect °< the 
"brinissucha'agilema^ 
andalsotoprovideastentwi^ 

140 may have an ,n, ma, diame ter ofZ 2 7m^nH Tf"" ™° ^ ^ f °' »» P' ef °™ 

a 3.4 mm interna, diame e The Z ™\ T. ? 1°" °" 3 " mm balto ° n and in, ° a ™ ld 150 h ^ing 

of about six atmospheres ach evld Assure 1 55 ' ^ inCremen,S Until a P ressure 

mold 150 for a short peric^ of . ime in o der Z 'f 1" T ^'^'^ ma ' ntain ^ «• the fibrin stent 160 inside the second 
atmospheres of pressured suffiTem Upon 111 ™ *" ShaPa TypiCal1 * ™* ™ ul <* a ' ^ 

withdrawn from the mo ,d '^^nS^SSS^T^ 2 T^' ^ ba,l0On and ,ibrin Stent 160 can " 9 

SSSn^^^ 

step would expose the pacSd ?^ 

ofmicroorganLoNA^ 

ray source ,can be e.g cob^ 

packageddevicec oJour^tJSta^'hlS h radi3 "'° n ba 8l9Clr ° n beam radialion - The 

Claims 

1 . A drugeluting intravascular stent comprising: 

(a) a generally cylindrical stent body; 

(b) a solid composite of a polymer and a therapeutic substance in an adherent layer on the stent body; and 
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(c) fibrin in an adherent layer on the composite. 

2. A stent as claimed in claim 1 wherein the said body has a metal surface. 

3. A stent as claimed in claim 1 wherein said stent body has a polymeric surface. 

4. A stent as claimed in any one of claims 1 to 3 wherein said solid composite comprises a plurality of layers. 

5. ' A stent as claimed in claim 4 wherein the ratio of therapeutic substance to polymer is not the same in all said layers. 

6. A stent according as claimed in any one of claims 1 to 5 wherein said polymer is a bioabsorbable polymer. 

7. A stent as claimed in claim 6 wherein said polymer is selected from fibrin, poly(L-lactic acid), poly{lactide-co-gtycol- 
ide) and poly (hydroxybuty rate -co-valerate). 

8. A stent as claimed in any one of claims 1 to 5 wherein said polymer is a biostable polymer. 

9. . A stent as claimed in claim 8 wherein said polymer is selected from, silicones, polyurethanes, polyesters, vinyl 
homopolymers and copolymers, acrylate homopolymers and copolymers, polyethers and cellulosics. 

10. A stent as claimed in any one of claims t to 9 wherein the ratio of therapeutic substance to polymer in said solid • 
composite is in the range of 10:1 to 1:100. 

1 1 . A stent as claimed in any one of claims 1 to 1 0 wherein said therapeutic substance is selected from glucocorticoids, 
heparin, hirudin, tocopherol, angiopeptin, aspirin, ACE inhibitors, growth factors, oligonucleotides, antiplatelet 
agents, anticoagulant agents, antimitotic agents, antioxidants, antimetabolite agents, and anti-inflammatory agents. 

12. A method of producing a drug eiuting intravascular stent, said method comprising the steps of: 

(a) providing a generally cylindrical stent body; 

(b) forming on said stent body a layer of a solid composite of polymer and therapeutic substance; and 

(c) forming over said composite a layer of fibrin. 

13. A method as claimed in claim 12 wherein said layer of solid composite is formed by: 

(a) applying to said stent body a solution which comprises a solvent, a polymer dissolved in said solvent and 
a therapeutic substance dispersed in said solvent; and 

(b) evaporating said solvent to form a composite of polymer and therapeutic substance; 

14. A method as claimed in claim 13 wherein said solution is applied by spraying. 

1 5. A method as claimed in either of claims 1 3 and 1 4 wherein a said solution is applied in a plurality of application and 
evaporation steps. 

1 6. A method as claimed. in claim 1 5 wherein the ratio of therapeutic substance to dissolved polymer in said solution is 
not the same in all of said plurality of application steps. 

17. A method as claimed in claim 12 wherein said layer of solid composite is formed by: 

(a) applying to said stent body a solution which includes fibrinogen; 

(b) applying thrombin to the fibrinogen on the stent body to effect polymerization of the fibrinogen; and 

(c) applying a therapeutic substance to the fibrinogen as the fibrinogen is polymerizing. 
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18. A method as claimed in claim 12 wherein said layer of solid composite is formed by: 

(a) applying to said stent body a solution which includes fibrinogen and a dispersed therapeutic substance; and 

(b) applying thrombin to the fibrinogen on said stent body to effect polymerization of the fibrinogen. 

19 ' ^1^. TbrinZ' d irr ne ^ cla : ms 12 ,'° 16 wherein said iayer ° f fibrin is ,ormed * * potation 

mixture at nbnnogen and thrombin onto said composite. 
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